A 21-year-old man presented with a 3-day history of insomnia and paraesthesia affecting his lower limbs bilaterally. He had no associated headache, meningism or fever. He was previously well with no significant medical history.
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/L polymorphs (RI, nil). The opening pressure was elevated at 31 cm H 2 O (RI, 6-20cm H 2 O). He was commenced on empirical antibiotic and antiviral treatment, with intravenous hydrocortisone (100 mg four times daily) to cover the possibility of a steroid-responsive encephalopathy. An electroencephalogram was consistent with generalised encephalopathy without focal epileptiform activity. CSF bacterial cultures, cryptococcal antigen testing and polymerase chain reaction testing for herpes simplex virus and enterovirus were negative. HIV serological testing was negative. The patient's condition continued to deteriorate, with a declining level of consciousness, progressive quadriparesis and respiratory failure necessitating endotracheal intubation and mechanical ventilation on Day 12 after admission.
Progress computed tomography (CT) brain imaging results remained normal. His peripheral eosinophil count had risen, later peaking at 1.9  10 9 /L on Day 24. A third lumbar puncture was performed. His CSF protein remained elevated at 0.71g/L, CSF red cell count was 216  10 9 /L and CSF white cell count was 504  10 9 /L. Specific staining for eosinophils was performed, showing 37% of the leukocytes to be eosinophils (RI, < 10%, Box 1).
By this stage it had emerged that the patient had eaten a slug from a Sydney garden, as a dare, 7 days before presentation. An enzyme immunoassay for Angiostrongylus IgG performed on the CSF was positive. A progress MRI scan, performed on Day 26 after admission, revealed multiple foci of hyperintensity in the cerebral hemispheres, brainstem and cerebellum as well as within the spinal cord (Box 2). Several of the lesions showed restricted diffusion and some showed contrast enhancement. Pial enhancement was seen within the posterior fossa and over the spinal cord.
Treatment with high-dose corticosteroids was continued but the patient's condition continued to decline. An unresponsive state developed, with flaccid tone in all four limbs and the loss of brainstem reflexes. Given the severity of the patient's condition, a trial of albendazole 400 mg twice daily was given, with continued corticosteroid cover (dexamethasone 4 mg intravenously four times daily) and he The nematode Angiostrongylus cantonensis has spread down the eastern coast of Australia over recent decades. A healthy 21-year-old man developed life-threatening eosinophilic meningoencephalitis following ingestion of a slug in Sydney. We describe the first case of this severity in which the patient survived.
remained on this treatment for 1 month. There was no change in his condition and he remained supported by mechanical ventilation via a tracheostomy in a minimally conscious state for 8 months. During this time, there was much discussion between the patient's family and treating doctors about his prognosis and probable outcome. Treatment was continued on the basis of his age and the uncertainty of the natural history of this rare disease. His clinical course was complicated by hydrocephalus requiring a ventriculoperitoneal shunt, recurrent episodes of ventilator-associated pneumonia, and seizures that were difficult to control despite multiple antiepileptic drugs. After 13 months, there was a very slow improvement in his level of consciousness, such that a slow weaning of respiratory support could be attempted. He could successfully maintain his own ventilation during the day (though with an ataxic respiratory pattern), but remained dependent on nocturnal mechanical ventilation.
The patient was discharged to the ward from intensive care in the 15th month of admission, where he continued to make slow but definite progress. There was gradual recovery of some distal power in his upper and lower limbs and he developed the ability to communicate with head movements. He was discharged to a rehabilitation facility 22 months after admission, where there has been ongoing gradual improvement. He now has antigravity power in his limbs and is capable of more complex nonverbal communication.
Discussion
Angiostrongylus cantonensis, also known as the rat lungworm, is the most common cause of eosinophilic meningitis globally. This condition generally follows a benign, selflimited course. 1 Rarely, the parasite causes meningoencephalitis, which should be considered a related but distinct clinical entity with a dramatically poorer prognosis. The mortality rate has been reported at 79% 2 and, of patients who become comatose, at least 90% do not survive. 3 A. cantonensis is endemic in South-East Asia and the Pacific region, and has spread down the eastern coast of Australia over the past 50 years. 4 In Australia, it has been observed that cases tend to be particularly severe. This reflects the higher total larval load ingested from terrestrial hosts, which feed on rat faecal pellets harbouring thousands of larvae. In comparison, aquatic snails, which commonly cause the disease in South-East Asia, generally carry a smaller larval load. 5, 6 The first reported human case acquired in Sydney occurred in 2001, 7 in the remarkably similar circumstances of a young man accepting a dare to eat a slug, highlighting the importance of specific questioning in the patient's history. Our patient's case is only the second reported case acquired in Sydney and, internationally, our patient is the first with the disease of this severity to have survived.
Recent investigations have sought to identify factors associated with the development of clinically severe angiostrongyliasis. In one study, clinical features including headache, abnormal CSF pressure and abnormal peripheral blood eosinophil count were associated with severe disease. 8 An Activation Criteria for Angiostrongyliasis (ACA) scoring system, incorporating these factors, was proposed and validated in a population of Chinese patients, with a score of у 7 predictive of severe disease. If we had used the presenting eosinophil count, our patient would only have had an ACA score maximum of 5, and most likely lower than this if his CSF opening pressure had been recorded at the first lumbar puncture. He would have scored 8 if his peak peripheral eosinophil count and his highest recorded CSF pressure had been used.
A second study investigated factors specifically associated with the development of the encephalitic form of the disease. 2 In a cohort of 94 patients with angiostrongyliasis, of whom 14 developed encephalitis, it was found that the clinical factors predictive of encephalitis were temperature > 38C at presentation, older age and longer duration of headache. Fever at presentation was associated with a remarkable 37-fold risk of encephalitis. Interestingly, other variables such as CSF opening pressure, peripheral or CSF eosinophil counts or paraesthesia were not predictive of encephalitis in this study. Our case indicates that caution should be used when applying the predictive factors reported in these studies, and suggests that peak eosinophil count and delayed CSF pressure results may be more useful when calculating the ACA.
The initial difficulty with diagnosis in this case emphasises the need for clinical suspicion of this condition in the setting of acute-onset neurological symptoms and peripheral eosinophilia in endemic areas, including the eastern coast of Australia. It is essential to seek a history of consuming raw or undercooked food, and specifically any ingestion of molluscs. The case illustrates the importance of repeat CSF examination if the diagnosis is suspected and the initial CSF test results are negative. It also highlights the need to request specific CSF examination to ensure any eosinophils are not mistaken for neutrophils.
The optimal treatment for Angiostrongylus meningoencephalitis remains poorly defined. Corticosteroids are commonly used, with the rationale of dampening the inflammatory reaction to the nematode, and have been shown in a double-blind, placebo-controlled trial to provide symptomatic relief in eosinophilic meningitis. 9 However, studies of patients with the encephalitic form of the disease have not found corticosteroids to be effective. 3 Anthelmintics are generally not used due to the theoretical possibility of exacerbating cerebral inflammation and damage as a result of larval death in the central nervous system (CNS), and the lack of evidence of their efficacy. 9, 10 We used albendazole when there was little to lose and, perhaps as expected, it did not lead to any appreciable benefit. In the absence of effective treatment of angiostrongyliasis, it is important in endemic areas that the public understand the small but very serious risks associated with ingestion of uncooked molluscs.
It is known that time spent in a minimally conscious state following traumatic brain injury does not correlate with the chance of functional recovery. 11 This observation may extend to patients with diffuse brain injury caused by severe cerebral infection or inflammation. This case shows the potential for the CNS to recover following a severe, generalised insult in a young patient with supportive care. It is important for doctors to appreciate this capacity when wrestling with difficult decisions about continuation of care for critically unwell patients.
